Concerning severe accidents of lightwater-cooled nuclear power reactors, it is one of the highly important items to evaluate the oxidation behavior of Zircaloy cladding, since the reaction rate of its oxidation has a major influence on core heatup and related damage.
The Zircaloy-steam reaction has already been widely investigated for the loss-ofcoolant accident (LOCA) analysis, and the picture is now fairly clear. In most of these studies (1)~(5), oxidation experiments were performed under the condition of unlimited steam supply. On the other hand, it can be expected in a severe accident scenario that some part of the Zircaloy in the core would be oxidized under the steam-starved and hydrogen enriched atmospheric condition. Consequently, it is probably not appropriate to apply the reaction kinetics of Zircaloysteam oxidation obtained from the previous data set directly to the severe fuel damage (SFD) analysis.
Chung & Thomas (6) showed that the Zircaloy oxidation rates at 1,200 to 1,700dc were slower in hydrogen-steam mixtures than in pure steam or helium-steam environments. And they concluded that the retardation of oxidation rates could be caused by the hydrogen-blanketing.
However Figure 1 shows the correlation between mass increase of the specimens oxidized at 1,000 to 1,400dc for 900 s and the steam supply rate. The critical value of the SSR above which the mass increase settles on the constant level is seen for each test temperature.
This critical value increases with increase of test temperature, e. g. 1mg/ cm2,min for the test at 1,100dc and ~4mg/ cm2,min at 1,400dc, respectively. These critical values determined in this study are quite small compared with the steam supply rates in the previous Zircaloy-steam reaction studies(1)(2)(4) which ranged from 200 to Therefore, the conclusion is drawn that the effect of steam starvation is restricted to very low levels of steam supply rate.
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